MUWHHCTEPCTBO HAYKH U BBICIIEIO OBPA30OBAHUS
POCCHUNCKON ®ENEPALIMM

DeaepanpHOE rocyIapcTBeHHOE 10KeTHOE 00pa3oBaTeNbHOE YUPEKICHHE
BeIcLIero oGpazoBanus
«MaruuToropckuii rocyaapcTBeHHbli TexHuyeckuii yansepcutet uM. I.1. Hocosa»

~¥TBEPXIAK
= Hupexrop, MuM
/“'/’/‘_,/;:--""“‘ ; .C. Casunos

20.02.2020 r.

PABOYAS] TIPOI'PAMMA JUCHUILIHHBI (MOAYJIA)

MACCOOBMEHHBIE ITPOIJECCHI XUMHYECKOH TEXHOJIOTHH

Hanpasnenne noAroToBKH (COSLHAIBHOCTD)
18.03.01 XUMWYECKAS TEXHOJIOI'USI

Hanpasnennocts (mpoduns/crienuanusauis) nporpaMMel
XuMHYECKast TEXHOJIOTHA MPUPOIHBIX SHEPTOHOCUTENEH 1 YIIICPOAHBIX MATEPHAIIOB

YposeHsb BeiciIero o0pasosaHus - GakanaBpHaT
[Tporpamma nmoATrOTOBKH - aKaJileMHYeCKuil OakanaBpuar

®opma obyueHns
ouHas

Huctutyt/ hakyasrer  MHCTHTYT METALTYPIruy, MAIWHOCTPOEHHUS K MaTepranioobpaboTKy

Kadenpa Meramtypruy ¥ XHMHYECKHX TEXHONOIUH
Kypc 3.4
Cemectp 6,7

Marunroropck

2020 ron



Pabouas nporpamma cocrasneda Ha ocHose @I'OC BO no nanpasienuio noaroToBKu
18.03.01 Xumuyeckas TexHosorus (yposeHs Daxanappuara) (mpuxas MunoOpuaykn Poccum ot
11.08.2016 r. Ne 1005)

PaGouasi nporpaMma paccMoTpeHa M 0j100peHa Ha 3acenaHuqm kadenpel Metannyprun u

XHMHUECKHX TEXHOIOI Ui _ o
18.02.2020, npotokon Ne 6
3as. kadepon ‘-//;’\.C . XapueHKo
e
PaGouas mporpamva 0;100peHa MeTOAMUECKOH KOMHCCHER MuM
20.02.2020 1. npotokoa Ne 5 e f”
[peacenarens A=, CaBnHOB
PaGouas nporpaMmma cocTapleHa: W <~
AoueHT kadeapsl MUXT, kanl. TeXH. HayK { %’" M.B.1y6uHa
7

PPenen3enT: @p
sotieHT xathenps: [IDnbBA], kaua, Texs. vayk . 10.B.Comona
N — _



JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3acenaHud kapeapbl MeTauTypruu ¥ XUMHUYECKHX TEXHOJIOT Ui

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rofy Ha 3acejanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2023 - 2024
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTamyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor _ 20 r. Ne
3aB. kadeapoii A.C. XapueHko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

- (popmupoBaHUE Yy CTYJEHTOB MOHATHMHOIO amnmapaTa O MacCOOOMEHHBIX Mpolieccax
abcopOumu, MeperoHKy (BKI0Yast peKTU(HUKAIHIO), SKCTPAKIIMU U CYILIKH;

- ¢opMupoBanue NpodecCHOHATbHBIX KOMIETEHIIMH B COOTBETCTBUU C TPEOOBaHUAMU
®I'OC BO no manpasnennto noaroroBku 18.03.01 Xumudeckast TEXHOIOTHSL.

2 MecTo TMCHHMIIMHBI (MO/YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHO MPorpaMmMsbl

HucuuruinHa MaccooOMeHHbIE TMPOLECChl XUMHYECKOM TEXHOJOTMH BXOJIUT B
BapHUaTUBHYIO YacTh y4eOHOT0 T1aHa 00pa3oBaTeIbHON IPOrPaMMBI.

Jns  n3ydeHUs  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

XuMHu4ecKasi TEXHOJIOTUS TOIIMBA U YIIIEPOJHBIX MAaTEPUAIIOB

IIpoueccel u annapaTbl XUMHYECKON TEXHOJIOTHH

TexHnyeckas TepMOJUHAMUKA U TEIJIOTEXHUKA

XHWMHYECKUE PEAKTOPBI

Oprannyeckast XuMus

Teopernyeckne OCHOBBI XMMHUYECKOU TEXHOJIOTUH TOILIMBA U YTIIEPOIHBIX MaTEPUAJIOB

XUMHUECKasi TEXHOJIOTUSI HEPTH U BBICOKOMOJIEKYJISIPHBIX COeIMHEHUN

AHanutuyeckas XuMus 1 GU3NKO-XUMHUYECKUE METO/IbI aHAIN3a

Komnonnnas xumus

OO0wast xXuMu4eckas TEXHOJIOTUs

duznueckas XuMus

Maremartuka

OO1w1ast 1 HeopraHuyecKkast XUMus

dusuka

HauepraTenbHas reoMeTpus U KOMIbIOTEpHast Tpaduka

3HaHus (YMEHUs, BlaJIeHus), MOJTYYeHHbIE IPU U3yYEeHUU JAaHHON AUCLUILIMHBI OyayT
HEOOXOIUMBI JUISl U3yYeHUS TUCIUIUTNH/TIPAKTHK:

IIpoekTHas nEeATETBHOCTD

N3Bneuenue u nepepaboTka XMMUYECKUX TPOJYKTOB KOKCOBaHUS

MonenrpoBaHue XMMUKO-TEXHOJIOTHUECKUX MTPOLIECCOB

[TonroToBKa K 3alUTe U 3aIIMTa BBITYCKHON KBAIM(UKAITMOHHON paboThI

[ToaroroBka Kk ciade u cjaua rocyAapCTBEHHOT0 SK3aMeHa

KokcoBanue yrieit

XuMudeckasi TEXHOJIOTHS TOIUIMBA U YIJIEPOIHBIX MATEPHAIIOB

3 Komnerenuun odyuaromuierocs, popMupyembie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOAYJIs) U IJIAHUPYEMBbIe Pe3y1bTAThl 00y4YeHH s

B pe3synbrare OCBOEHHS JAUCHUIUIMHBI (MOnaynsi) «MaccooOMeHHbIE MPOLECCH
XUMHUYECKON TEXHOJIOTHIY 00YJarOITUICS TOHKEH 001a1aTh CISYIOIIMMH KOMIIETECHITUSIMU

CrpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yUeHHs
JJIEMEHT
KOMIIETCHIINHT

ITK-4 ciocoOHOCTBIO NPUHUMATh KOHKPECTHBIC TCXHUYCCKUEC PCIICHUSA IIPU pa3pa60TKe
TEXHOJIOTHYCCKUX ITPOLECCCOB, BI)I6I/IpaTB TEXHUYCCKHUE CPCACTBA U TEXHOJIOTUHU C YHETOM
9KOJOTHYCCKHUX HOCJ'ICI[CTBPI?I HUX IPUMCHCHUSA




3HaTh

OCHOBHBIE MPOIECCH MaCCOOOMEHA, TEXHUYECKHE CPEACTBA U UX padoTy;
MCTOAHKHU pACYCTOB JJIA HPUHATUA KOHKPCTHBIX TCXHUYCCKUX peI_HCHI/Iﬁ npu
pa3paboTKe TEXHOJIOTHYECKUX MPOIIECCOB U BEIOOPE TEXHUUYECKHX CPE/ICTB

YMeTs

paccUMThIBaTh OCHOBHBIE ITapaMeTpPhI IPOLIECCOB MacCOOOMEHa U
TEXHUYECKUX CPEJICTB U aHAJIU3UPOBATH PE3YJIBTATHI ITUX PACUYETOB;
IIPUHUMATh KOHKPETHbIE TEXHUUECKUE PEeLLICHHsI ITPU pa3paboTKe
TEXHOJIOTUYECKUX MPOIECCOB, BEIOMPATh TEXHUUECKUE CPENICTBA U
TEXHOJIOTUH C YYETOM IKOJOTHYECKHUX NOCIEACTBUMA UX IIPUMEHEHUS

Bnanets

HaBbBIKaMHU pacdy€Ta OCHOBHBIX IapaMETPOB IMMPOLCCCOB MaccooOMEHA U
TEXHUYECKUX CPCACTB;

HaBbIKaMU B IIPUHATUN KOHKPCTHBIX TCXHUYICCKUX peH_IeHI/Iﬁ npu
pa3pa60TKe TEXHOJIOTHYCCKHUX IMPOLCCCOB MaccooOMeHa U BBI60pe
TCXHUUYCCKHUX CPCACTB U TCXHOJIOTUH C y‘IéTOM 9KOJOTHUYCCKUX
HOCJ'ICI[CTBI/II‘/'I HUX IIPUMCHCHU

ITK-9 cnocoGHOCThIO aHATU3UPOBATh TEXHUUECKYIO JOKYMEHTALUIO, TOAOUpPATh 000pYA0BaHHE,
TFOTOBUTH 3asBKH HAa IPUOOpPETEHUE U PEMOHT 000py10BaHUS

3HaTh

OCHOBHOE 000pYI0BaHHUE JIsl MACCOOOMEHHBIX ITPOLIECCOB;

o0mIre moaxoas! K Hoa00opy 000pyJ0BaHUS Ul MACCOOOMEHHBIX CHCTEM,
aHAJIN3y TEXHUYECKOM JJOKYMEHTAIHH, [TOJTOTOBKE 3asBOK Ha
npuoOpeTeHre U PEMOHT 00OPYIOBaHUS

YmMmern

aHAJM3UPOBATh TEXHUYECKYIO IOKYMEHTAIINIO HA OCHOBHOE 000pYy/J0BaHUE
JUIS. MACCOOOMEHHBIX TPOIIECCOB;

mo0upaTh 000pyIOBaHUE I MACCOOOMEHHBIX CHCTEM, TOTOBUTH 3asBKU
Ha MPUOOPETEHHUE U PEMOHT 000PYIOBaHHS

Bnaners

HaBbIKaMH l'IOI[60p8. OCHOBHOI'O O60py,I[OBaHI/I$I JIA MacCcOOOMEHHEBIX CUCTEM
M aHaAIN3a TCXHUYICCKOU JOKYMCHTAIIMU HAa HECTO.




4. CTpyKTypa, 00bEéM H coep:KaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABIISIET / 3a4E€THBIX €IUHUIl 252 akaja. 4acoB, B TOM

YUCJIC:

— KoHTaKkTHas padora — 115,45 akan. yacos:
—ayautopHas — 111 akan. yacos;

— BHeaynutopHas — 4,45 akaj. yacoB

— camocrosTenbHas padora — 100,85 akan. yacos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

d)opMa aTTeCTaluu - 3K3aMCH, 3a4€CT

AynutopHast = s
o | vomraxTHAA pabora E 3 dopma TEKyIEro
= s X Bu KOHTPOJIS
Paznen/ Tema 3 (B akan. uacax) == A o P Kon
S 3 © | camocToATeNbHON | YCIIEBAEMOCTH H
JTACIUTUTAHBI 3 [ . | komMmereHIMH
O g £ paboThI MIPOMEKYTOUHOM
Tlex. mab. | mpaxT. ' aTTecTaluu
3aH. 3aH. | O &
Pasmen 1
1.1 AOGcopbuusi  ra3oB N
VeI onpoc —
JKHIKOCTSMHU. CamocTosTenbHOE Gecera 1o
Koncrpykmnu 6 4 10 [m3yueHme yueOHOI I1K-4, T1IK-9
JUTEPATyPHBIM
a0CcOpOIMOHHBIX JUTEPaTypbl
HUCTOYHUKAM
anmapaToB TapeabyaToro u
HWroro no pazaeny 4 10
Pasnen 2
CamocTosTenbHoe
. u3ydeHue y4eOHoMH
2.1 TleperoHka >KUAKOCTEH. v i
JIUTEPaATypPHI;
Pextudukanus OWHApPHBIX .
o odopmnenue YcrHblit onpoc,
emecen. Cxempt JlabopaTtopHoit craua
MEPErOHHBIX YCTAaHOBOK H| 6 4 17/41 10 patop A . I1K-4, TIK-9
pabotel Ne 1, Ne2; |  JlabopaTopHoii
KOHCTPYKIUHU
HOJTOTOBKA K paboTsr Ne 1, Ne2
PEKTU(DHKAITHOHHBIX
3aIuTe
KOJIOHH .
71a00paTOpHOI
paboTsr Ne 1, Ne2
HWroro no pazgeny 4 17/41 10
Pasnen 3
CamocTosTenbHOe
u3yueHue y4eOHOH
JIATEPaTyphI;
3.1 OKCTpakIus B odopmiieHue VYerublit onpoc,
CHUCTEMAX JlaGopatopHoii caada
6| 4 | 8u4m 10 patop A .| TIK-4, TIK-9
KHJIKOCTh-)KUJIKOCTD. pabots Ne 3; JlaGoparopHoit
OKCTPaKTOPHI TIOATOTOBKA K pabotsr Ne 3
3aInuTe
nabopaTtopHOH
pabotsr Ne 3
Hroro no pazneny 4 8/41 10

Pazgen 4




CamocrosrenbHoe
u3ydyeHue yueOHoU

JIUTEPaTypBHl;
41 Cymka, OCHOBHbIE J'[anégpl;/[:sH:jﬁ yCTH;)H:“?;pOC’
[IOJIOKEHHUS TEOpUH 3 9/611 14,15 patop ) A . I1K-4, IIK-9
. paboTs! Ne 4; Jla6opaTopHOi
TEIJIOBOM CYIIKH
MOJITOTOBKA K paboter Ne 4
3aIuTe
nabopatopHoOn
paboTsl Ne 4
Hroro no paszuerny 3 9/611 14,15
Paznen 5
5.1 MeM6paHHEIe CaMoCTOSATeNbHOE yCTgIe LSZI (;HI_II) SC a
IpoLecChl B XUMHYECKOH 2 10 |u3yueHue yueOHOI A ITK-4, TIK-9
JUTEPATyPHBIM
TEXHOJIOTHH JUTEPATyPHI
HCTOYHUKAM
HWroro no pazneny 2 10
Hroro 3a cemectp 17 |34/141 54,15 SK3aMeH
Paznen 6
. CamocrosTensHoe .
6.1 Pacuér mnapamerpoB MBVICHIe VIeOHOI YerHsblit onpoc,
MPOLIECCOB abcopOuuun 10 10/61 | 20 ynmepazypm' KOHTPOJIb [1K-4, TIK-9
Ta30B B JKHUIKOCTSIX BbmoHerie N3 BeimonHeHus /13
Hroro no pazaeny 10 10/61 | 20
Pazpen 7
. CamocrosiTennsHOe | YCTHBIN ompoc,
7.1 Pacuér mapaverpos n3ydeHune yaeOHon KOHTPOJITb
npoecca  peKTU(UKALMA 14 26/811 | 26,7 |MPYHCHIE YHCOE p ITK-4, TIK-9
6I/IHapHBIX cMeceit JINTCPATYpPhI; BBIIIOJIHCHUS U
BeImostHeHUE M3 cnava MJ13
HWroro no pazaeny 14 26/81 | 26,7
Hroro 3a cemectp 24 36/141 | 46,7 3a4éT
100,8
Urtoro mo auciumiinge 41 |34/141|36/141 sk3aMmeH, 3auer  |IT1K-4,ITK-9




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1) TpaauimoHHble 00pa30BaTE/bHBIC TEXHOJOTMH OPUCHTUPYIOTCS Ha OpraHU3allHio
00pa30BaTeNbHOTO  IIpOLlEecca, MPEANOJAralIlyl0 MPSAMYH TpPaHCISALUUI 3HAHUM  OT
npenoaaBaress K CTyIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-ULUIIOCTPATUBHBIX
METOJIOB 00y4eHHsI). YueOHast AeSITEeNLHOCTD CTYJEHTa HOCHT B TAKHX YCJIOBUAX, KaK MMPaBUIIO,
PENPOYKTUBHBIN XapakTep. opMbl yueOHBIX 3aHATHIA:

- HMudopmammonHas JeKIMsS — [OCIENOBAaTEeIbHOE W3JIOKEHHE MaTepuaia B
TUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

- Ha mpaktuueckoM 3aHSATHUM ceMHUHap — Oecena MpenojaBaTelsi U CTYIIEHTOB,
o0CyXJIeHHE 3apaHee IOJArOTOBJIEHHBIX COOOLIEHMM MO Ka)kJIOMY BOIIPOCY IUIaHA 3aHITHUS C
€IMHBIM JJIsl BCEX NIEpeYHEM PEKOMEHTyeMOM 00s13aTeIbHOM U IOMOTHUTEILHOM JIUTEPaTypHhI.

- [IpakTruueckoe 3aHsATHE, MOCBSIIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U HABBIKOB I10
MPEIOKEHHOMY aIrOPUTMY.

- JJaboparopnas paboTa — opranuzainus y4eOHou paboThI C peaaTbHBIMU MaTepUATIbHBIMU
U UMHGOPMALMOHHBIMU OOBEKTaMH, HKCIEPUMEHTalbHas paboTa C aHaJIOTOBBIMH MOJEISIMU
peaTbHBIX 0OBEKTOB.

2) VHTepakTUBHBIC TEXHOJOIMH — OPTaHU3alusa 00pa30BaTEIbHOTO MpoIlecca, KoTopast
IpeJioiaracT akTUBHOE U HEJTMHEHHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, TIOCTH)KEHNE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOIO [JIsi HUX o0Opa3oBaTenbHOTO pe3ynbrata. Hapsay co
CICIUATU3UPOBAHHBIMU  TEXHOJOTHUSAMHM  TaKOro  pojJa  NPHUHIUI  HHTEPAKTUBHOCTH
MPOCIEKUBAETCS B OOJIBIIMHCTBE  COBPEMEHHBIX  00Opa3oOBaTENbHBIX  TEXHOJOTHUH.
HHTEpakTHBHOCTH MOJPa3yMEBAET CYOBEKT-CYOBEKTHBIE OTHOIICHHS B X0/ 00pa30BaTeIbHOTO
mpolecca 1, Kak cieicTsue, GopMUpoBaHHE caMOpa3BUBAIOLIEICS HHPOPMAITMOHHO-PECYPCHOM
cpenpl. DopMbl yueOHBIX 3aHATHIM:

- CemuHap-muckyccuss (Ha NPAKTUYECKUX 3aHATUSAX M JabopaTopHbIX paboTtax) —
KOJIJICKTHBHOE O00CYKJIEHHE KaKOT0-TH00 CIIOPHOTO BOMPOCA, MPOOJIEMBbI, BHISBICHIE MHEHUI B
rpy1e (MeKXIpynInoBOr IUATIOT, TUCKYCCHS KaK CIIOp-AHaJIor).

3)  HupopMarMOHHO-KOMMYHHUKAIMOHHBIE ~ 00pa3oBaTeNbHbIC  TEXHOJIOTHH  —
opranusaius 00pa3zoBaTebHOTO Mpolecca, OCHOBaHHAsl HA MPUMEHEHUH CIEUAIN3UPOBAHHBIX
MPOrPaMMHBIX Cpell M TEXHUYECKHX CPEICTB paboThl ¢ uHpopmanueir. Popmbl yueOHBIX
3aHATHIL:

- Jlekuusa-Bu3yanusanusi — U3JI0KEHUE COACPIKAHUS COIMPOBOXKIAETCA Mpe3eHTauen
(memoHcTparuen y4eOHBIX MaTEpHUANIOB, MPEICTABIEHHBIX B Pa3JIMYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WUTFOCTPATUBHBIX, IpauuecKux, ayIuo- 1 BUACOMATEPUAIIOB).

- Ilpaktuueckoe 3aHsiTHE B (opMe Mpe3eHTaluu — MPEJICTaBICHUE pPE3YJIbTaTOB
MCCJIEI0BATENBbCKOM JIESITENIbBHOCTA C MCMOJIb30BAHMEM CHEUATU3UPOBAHHBIX MPOrPAMMHBIX
cpen.



6 YueOHO-MeTOAUYECKOE 00eciedeHHEe CAMOCTOSITeJIbHOI PadoThl 00y4arIMXCcst
[TpencraBneno B mpuioxeHun 1.

7 OueHoYHbIE CPeICTBA JIS POBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHasl TUTEpaTypa:

1. ®u3uKO-XUMHYECKHE OCHOBBI MPOIIECCOB TeIIoMaccooOMeHa: YueOHoe mocobue /
ApxunoB B.A. - Tomck: U3n-Bo Tomckoro momutex. yHuBepcurera, 2015. - 199 c.: ISBN
978-5-4387-0539-0 - Tekcr : AJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/673007 .

2. IIpouecchl U anmapaThl XUMHUYECKOW TEXHOJOTHU B TEXHHUKE 3aIUTHI OKPYXKarOIIeH
cpenpl: Yueonoe nmocooue / K.P. Tapaniiesa, K.B. Tapanues. - Mocksa : HUL] MTHO®PA-M, 2014.
- 412 c.: 60x90 1/16. - (Beicuiee obpa3oBanue: bakanaspuar). () ISBN 978-5-16-009258-4 -
Tekcer : anekrponnsrii. - URL: https://new.znanium.com/catalog/product/429195 .

0) JlonmosiHuTebHAS JIUTEPATYpA:

1. KoHcTpyHpOBaHHE M pacyeT JIEMEHTOB XUMHUYECKOT0 00opyaoBanus: yueouuk / 1.1.
[Mouukapos, C.U. [Tonukapos. - Mocksa : Anbda-M, 2010. - 382 c.: ui.; 60x90 1/16. (nepemier)

ISBN 978-5-98281-174-5 - Teker : 3JICKTPOHHBIH. - URL:
https://new.znanium.com/document?id=2776 .

2. Henuneiinble HecTalimoHapHbie 3 QEKThI B MpoIieccax Macconepenoca: MoHorpadus /
I'epmanoB B.1O., 'apmamos C.U. - Poctos-Ha-/lony: U3narensctBo IODY, 2014. - 114 c. ISBN
978-5-9275-1232-4 - Tekcr : AICKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/552325 .

3. Teopernueckue ocHoBbl TeriorexHuku/JIsmkos B. WM. - Mocksa | KYPC, HUIL]
NH®PA-M, 2015. - 328 c.: 60x90 1/16 (Ilepernér) ISBN 978-5-905554-85-8 - Tekcr :
anexTpoHHbIi. - URL: https://new.znanium.com/catalog/product/496993 .

B) MeToanyeckne yKa3aHus:

1. VzydeHnue mporiecca MEPErOHKU C BOJASHBIM TapoM. MeToaudecKkue yKa3aHWs IS
nabopaTopHOit pabOThI O AUCHUILTHHE «MaccooOMEHHBIE TPOIECChl XUMUYECKON TEXHOIOTHI)
1utst ctynenToB 1o HanpasieHuto 18.03.01 «Xumudeckas Texaonorusy. Marautoropck, ®I'bOY
BO «MI'TY um. I''1. Hocosay, 2019, 8 c.

2. Onpesenenue Yrciia eUHUI] TIEPEHOCA B MpoIiecce peKTU(UKANA OMHAPHONH CMECH.
MeTtoauueckue yka3zaHus Al JlabopaTOpHOW paboThl Mo aucHumimHe «MaccooOMeHHBIe
MPOIIECCHl XUMUYECKOH TEXHOJIOTHI Ui cTyAeHToB 1o HampasieHnio 18.03.01 «Xummueckas
texHojorusy. Marautoropck, ®I'bOY BO «MI'TY um. I''1. Hocoay, 2019, 14 c.

3. OmpenencHue KOIPPUIMCHTA PACTPEICICHAS TNPU IKCTPAKIUH B KHUIKOCTSX.
MeTtoauueckue yka3zaHus Al JlabopaTOpHOW paboThl Mo aucHumimHe «MaccooOMeHHbIe
MPOIECCHI XUMHUYECKOW TEXHOIOTHIY» JUTs CTyIeHToB 1o HampasieHnto 18.03.01 «Xumudeckas
texHojorusy. Marautoropck, ®I'6OY BO «MI'TY um. I'.1. Hocoay, 2019, 10 c.

4. KuHeTrKa Tpoliecca CYIIKH TBEPABIX MaTepHaioB. MeTOIWYeCKue YKa3aHWs IS
nabopaTopHOit pabOTHI IO AUCIUILTHHE «MaccooOMEHHBIE TPOIECCHl XUMUYECKOW TEXHOTOTHID)
1utst ctyneHToB 1o HanpasiieHuto 18.03.01 «Xumudeckas TexHosorusy. Marautoropck, ®I'bOY
BO «MI'TY um. I''M. HocoBay, 2019, 10 c.


https://new.znanium.com/catalog/product/673007
https://new.znanium.com/catalog/product/429195
https://new.znanium.com/document?id=2776
https://new.znanium.com/catalog/product/552325
https://new.znanium.com/catalog/product/496993

r) IIporpammHuoe o6ecneuenune u UaTepHe

IIporpammHoe o0ecnieuenmne

T-pecypcsbi:

HaumenoBanue N
o Ne orosopa Cpok neicTBUS ITULEH3UH

MS Windows 7
Professional(mns  |[A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s [[-757-17 o1 27.06.2017 27.07.2018
KJ14CCOB)
MS Office 2007 |y, 135 41 17.09.2007 Gecepouo
Professional
7Zip CBOOOJIHO PaCIPOCTPAHIEMOE 0OCCCPOUHO
FAR Manager CBOOOJIHO PaCIpPOCTPaAHIEMOC 0OECCPOUHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HH)

OPMAIIMOHHBIC CIPABOYHBIC CHCTEMbI

Hassanue xypca

CcrlUika

OnekTpoHHas 0aza MEPUOIUYECKUX H3TaHUN
East View Information Services, OO0 «MUBUC»

https://dlib.eastview.com/

Hammmonanpnas
WH(pOpPMAITMOHHO-aHAIMTHYECKAs ~ CUCTEMaA
Poccniickuii  MHAEKC HAYYHOTO ITMTHPOBAHUS

URL: https://elibrary.ru/project risc.asp

[TouckoBas cuctema Akanemust Google (Google
Scholar)

URL: https://scholar.google.ru/

WNudopmannonnas cucreMa - EIuHOEe OKHO URL: http://window.edu.ru/

JIOCTyNa K HH(OOPMALIMOHHBIM pecypcaM ] ] —

denepanbHOe  TOCYAAPCTBEHHOE  OFOKETHOE

yUpexJIeHue «DenepanbHbIi urctutyT|URL: http://www1.fips.ru/
HNPOMBIIIICHHOW COOCTBEHHOCTH))

Poccuiickas  T'ocynapersennas — OMOMMOTEKA. o/ rsl.ru/ru/4readers/catalogues/
Karanoru

DnekTpoHHbIe pecypcebl onbmuoreku MI'TY um.

I'.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MaTepI/IaJ'IBHO'TeXHI/I‘-ICCKOe obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

Y4eOHble ayaUTOPUU ISl TPOBENEHUS 3aHATHH JeKIMOHHOTO THma. OcCHaleHue:
MynbsTUMEINIHBIE CPE/ICTBA XPAHEHHUS, IEpEAaYuu U MPEeACTaBIeHUs UHPOPMALIUH.

Y4eOHbIe ayTUTOPUH [Tl IPOBEACHHSI Ta00PaTOPHBIX paObOT: XUMUYECKHE JTa00paTOPHUH.
OcHamenve: XuUMHYECKHE pEaKkTHBBL, XuUMHuUeckas mocyaa, JlabopaTtopHoe obOopymoBaHue,
Tabmuna «llepuomudeckasi cucTeMa XMMHUYECKUX DJIEMEHTOB», [lnmakarel mo TemaM pabodeit
IPOrPaMMBI.

Y4eOHble ayAUTOpHH [UIS TPOBEACHHS TPAKTUYECKUX 3aHSATHH, TPYNIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOJSI W TMPOMEKYTOYHOM aTTeCcTalluu.
OcHnaiuenue: Jlocka, MyJIbTUMEIUMHBIN IPOEKTOP, IKPAH.

[Tomemienus 17151 caMocTOsATENBbHON paboThl oOyuatonuxcsa. OcHaienue: [lepconanbubie
kommbioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M C JOCTYIIOM B 3JCKTPOHHYIO
nH(}OpPMalMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[Tomemenne s XpaHeHUs U NPOYHUIAKTHYECKOrOo OOCTYXUBaHUS  y4eOHOTO
obopynoBanus. Ocnamenue: Hlkador ans xpaHeHus y4eOHO-METOIUYECKON TOKyMEHTAIUH,
yueOHOro 0O0OpynOBaHUS H Yy4eOHO-HATIBIAHBIX mocoOuid, WHCTpYMEHTBI Ml PEMOHTA
71a060paTOPHOTO 00OPYAOBAHHUS.



Ipuioxkenne 1

Y4yeOHO-MeTOANYECKOE O0ecTIeYeHHe CAMOCTOSITEIbHOM PpadoThl 00y4aroUXCs

[To qucummnuHe «MaccooOMEHHBIC MPOIECCH XMMHUECKON TEXHOIOTHIY MPEAyCMOTpEHA
ayIUTOpHAs U BHEAYAUTOPHAsl CAMOCTOSATEIbHAsI paboTa 00y4YaroXcs.

AynutopHas W BHEAyJUTOpHAas CaMOCTOsTeNbHas paboTa CTYACHTOB MpEIroaaraet
MOJTOTOBKY K YCTHBIM OIlpocaM — OecesiaM 1o JIMTEPAaTypHbIM UCTOYHUKAM U WHIUBUAYATbHBIM
3a/IaHUSM TI0 PA3IMYHBIM pacu€TaM Ha MPAKTUYECKUX 3aHATUAX U J1a00paTOpHBIX paboTax, a
TaK)Ke BBIMOJIHEHNE WHAUBUAYAIBHOTO AoMatiHero 3ananus (M/13).

Ipumepuwviii_ nepevenv 8onpocos o1 YCIMHbIX 0Onpoco6 — beced no_memam (3aqema u

9K3aMeHa)
- Koncmpyxkyus abcopbepos

- Koncmpykyus KOJIOHHbIX annapamos,; cxemvl nepe2oHKy U peKmuguxkayuu
- Koncmpyxkyus skempaxmopos

- Koncmpykyus cywunox

- OCHOBHbIE 3AKOHOMEPHOCIU MEMOPAHHBIX NPOYECCO8

- Pacuém napamempoeé npoyeccos abcopoyuu 2a308 8 HcuoKoCmsx

- Pacuém napamempos npoyecca pekmughuxayuu OUHapHovix cmecell
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. IToBepXHOCTHBIE WIIN TJIEHOYHBIE a0COpOepbl

. Hacamounsie abcopbepsl

. bBapOoTa)kHbIe UM TapeabyaThiec a0copOepsI

. PactiimuBarommii abcopoep

. Cxembl aOCOPOLIMOHHBIX YCTAHOBOK

. [Ipocras neperonka

. @pakLMOHHAs MeperoHKa

. IIpocras neperonka c nedaermarueit

. [leperonka c BOISIHBIM ITapOM

. Pextudukarus

. Pacuer u ananu3 paboThl peKTU(HUKAITMOHHONW KOJTOHHBI
. YpaBHeHUs pabouuX JIMHUN

. MunumainbHo€e (JIerMoBO€ Yncio

. OnTumanbHOE (pIIerMoBOE YUCIIO

. Onpenenenne yncia pabounx Tapesok

. TernoBoii OanaHCc peKTUDHUKAIIMOHHON KOJIOHHBI

. ®u3nyecKue OCHOBBI ITpOLEecca IKCTPAKLUU

. PaBHOBecue B OMHApHBIX CUCTEMaX

. PaBHOBecue B Tpex@a3HbIX cUCTEMAx

. MeTopl 9KCTpakuuu

. OnHocTyneH4aTast SKCTpaKIus

. MHOroctyneHnuaTas 3KCTpakIMsl IPpU IEPEKPECTHOM TOKE
. MHOroctyneHuarasi IpOTUBOTOYHAsSI SKCTPAKIUS

24.

I/1306pa>1<eHHe MHOTOCTYHCanTOﬁ HpOTHBOTO‘lHOﬁ OKCTpAaKIIMU Ha TPCYTOJIBHOf/'I

quarpamme

25.
26.
27.
28.
29.
30.
31.
32.

VY CTpONCTBO SKCTPAKLIMOHHBIX aIapaToB

CBolCTBa BJIAXHOTO BO3yXa

Omnpenenenue yeiabHOro pacxoia BO3JyXa M Temia 1o [ — X quarpamme
Craruka cymku

Kuneruka cymku. Kpusas cymku

MatepuanbHblii 6alaHC YCTaHOBKH

YCTpOUCTBO CYLIMIIOK

KamepHsble cymmnku



33. TyHHENbHBIE CYILINUIKU

34. JIeHTOYHBIE CYIIMIIKA

35. IletneBble CyMINUIKU

36. bapabaHHbIC CYIIHIIKH

37. Cymwiku ¢ KUMAIUM (TICEBIO0KUKEHHBIM) CIIOEM
38. PactipuinTenbHbIE CYIIMIIKA

39. IlneBMaTUuyeCKUE CYIIUIKU

40. BakyyM-cymuibHbIC MIKA(BI

41. I'peOKoBBIE BaKyyM-CYILIUIKU

42. BanplioBbI€ CYIIUIIKA

43. TepMopaauallMOHHbIE CYILIUIKU

44, BpICOKOYACTOTHBIE (IUDJIEKTPUUCCKUE) CYIIUITKH
45. CyOnuManoHHbIE CYIIUIIKU

46. ®du3nYecKre OCHOBBI ITpoliecca abcopOuu

47. MatepuanbHbIii 6amaHC 1 pacxoa abcopOeHTa
48. TernnoBoii 6anaHc yCTaHOBKU

49. CxopocTb npoiiecca abcopOouuu

Tembl 1abopamopHbvLx pabom:
1. U3zyuenue npoyecca nepecoHku ¢ 600SIHbIM NAPOM.
2. Onpeodenenue yucia eOUHUY NepeHoca 8 npoyecce pekmuukayuu OUHAPHOU cmec.
3. Onpeodenenue koagppuyuenma pacnpedenenusi NPU IKCMPAKYUU 8 HCUOKOCHISX.
4. Kunemuka npoyecca cywKu meepovlx Mamepuanlos.

IIpumepHvle 3adanus _no _memam NpAKMUYECKUX 3aHAMUN N0 _pacyemy Napamempos
mapenbyamou pekmuQuKayUoOHHOU KOIOHHbL /i pazdenieHuss OUHAPHOU cMecu
1. Pacuém munumanbno2o u onmumanbHo2o ghneemoso2o yucia.
2. Pacuém ouamempa KoJIOHHbL.
3. Pacuém xunemuku npoyecca maccoomena u onpeoenenue 4ucia eOutuy neperHoca.
4. Pacuém xunemuueckoul Kpugou u onpeoeierue 0eiucmeumenbHoe0 Yucia mapenox.
5. Pacuém cudpasnuuecko2o conpomueienus Koi10OHHbl.

1. PacyéT MHUHUMAIBHOTO U ONTHUMAIBHOTO (PIIETMOBOTO YMCIIA: CMECh CEPOYIIIEPO] —
alleTOH; MPOU3BOJIUTENBHOCTh YCTAaHOBKM MO ucxomHou cmecu F = 84100 kr/u; cocTaBbl
sxkuakoctu, macc.jonu HKK: ucxomnoit cmecu x¢ =0,28, nuctuista X, = 0,94, kyOoBOro ocratka
xw = 0,015;1aBnenue B kononue (cpeanee) 0,1 Mlla

2. Pacuér nmamerpa KOJIOHHBI: CMECh CEpPOYIJIEpOJ] — AaIleTOH; MPOHU3BOJUTEIHHOCTH
ycTaHOBKH 10 ucxoaHoit cmecu F = 84100 kr/4; coctasl sxkuakoct, Mmacc.goiau HKK: ncxomgnoi
cmecu xp =0,28, muctumsata xp = 0,94, xkyboBoro ocratka xy = 0,015;1aBneHne B KOJOHHE
(cpennee) 0,1 MIla

3. Pacuér kmHEeTHKY ITpoliecca MaccoOMeHa | OTpeielieHUE YUCIIa IMHUIL IePEeHOCca: CMECh
CEpOYTIIepOo]l — alleTOH; MPOU3BOAUTEIHLHOCTh YCTAHOBKH MO HcxoaHoi cMmecu F = 84100 kr/u;
cocraBbl xuaKocTH, Mace. 1o HKK: ucxomnoit cmecu x¢ =0,28, nuctmmsra x, = 0,94, kyboBoro
ocratka Xy = 0,015;1aBnenue B kononne (cpeanee) 0,1 Mlla

4. Pacuér KNHETUYECKON KPUBOW M ONpEEIeHUE NEHCTBUTEIBHOIO YHCIIA TapEJIOK: CMECh
CEpOYTIIepOo]l — alleTOH; MPOU3BOAUTEIHLHOCTh YCTAHOBKH MO McxoaHoi cMmecu F = 84100 kr/u;
cocTaBsl xuAKOCTH, Macc. 1o HKK: ucxomnoit cmecu xg =0,28, quctmmisara X, = 0,94, kyboBoro
ocratka xy, = 0,015;1aBnenue B kononne (cpeanee) 0,1 Mlla

5. Pacuér THIpaBIIMYECKOTO COMPOTHUBJICHHS KOJOHHBI: CMECh CEpOYIJIepOJ] — alleToH;
MPOU3BOUTENLHOCTh YCTAHOBKU MO ucxomHoi cmecu F = 84100 kr/4; cocTtaBbl KUAKOCTH,
macc.toyim HKK: ncxomanoit ecmecn X =0,28, muctmmsaTa X, = 0,94, kyboBoro ocratka Xy = 0,015;



naBieHue B kojoHHe (cpeanee) 0,1 MIla

Hpumepnoe unousuoyanvuoe domawnee zaoanue (M/13):

Pacuer u BBIOOp Tapenb4aToil peKTU(UKAIMOHHONH KOJOHHBI JUIA pa3JesieHus] OMHAPHOM
CMeCH.

Hcxoounvie oannvle:
Cwmech:  cepoyenepod - ayemon
[Tpon3BOUTENHHOCTD
yCTaHOBKH 110 ucxoauoit cmecu F = 84100 xe/y
Cocrasnl xunkoct, macc.Joau HKK:
ucxoxuou cmecu xg =0,28
muctwnuata xp = 0,94
KyboBoro ocratka xy = 0,015
HaBnenue B kononHe (cpeanee) 0,1 Mlla

HJ[3 BbINONHSAETCS 00YYaIOLUIMMCS CaMOCTOSTENIBHO 0]l PYKOBOJACTBOM IIPEIoiaBaTels.
[Tpu BemmonHennn M/13 oOyvaronuiicst JOIDKEH MOKa3aTh CBOE YMEHHE paboTaTh ¢ HOPMAaTUBHBIM
MaTepuajioM W  JAPYTMMH  JIMTEPaTypHbIMH  WCTOYHUKAMH, a TaKKe BO3MOXXHOCTb
CHCTEMaTH3MPOBATh M aHAJM3UPOBATH (PAaKTUUECKUI MaTepUall H CAMOCTOSITEIbHO TBOPUECKH €TI0
OCMBICJIUBATh.

W CKITIOUnTENbHO BaXKHBIM SIBJISIETCS MCIIOJIB30BaHUE HWH(OPMAIIMOHHBIX HCTOYHUKOB, a
UMEHHO cucTeMbl «MHTEepHET», YTO AACT BO3MOXKHOCTb 00y4aromuMmcs 0oJiee MOJHO M3JI0XKUTh
MaTrepuail 110 3aJJaHHOHM TeMeE.

B npouecce nanucanus MNJI3 oOyuarommiics IOJKEH pa3o0paTbCsi B TEOPETUUECKUX
BOIIPOCaxX TEMbI, CAMOCTOSITEJIbHO IMMPOAHAIM3UPOBATh MPAKTUYECKUN MaTepuas, pa3oOparb U
000CHOBATh NPAKTUYECKUE TPEIJIOKEHHS.

[IpenonaBarensb, mpoBEepUB pPabOTy, MOXKET BO3BPAaTUTh €€ Uil JOpaOOTKH BMECTE C
NUCbMEHHBIMU 3aMeuyaHusIMH. CTYAEHT JOJDKEH YCTPAaHUTh IIOJIY4YEHHBIE 3aMEYaHHUs B
YCTaHOBJICHHBIH CPOK, IIOCIIE Yero paboTa OKOHYATEIbHO OLIEHUBACTCA.



OueHovHbIe CPeACTBA /1JIsl MPOBeAEHUs

Ipuio:xkenne 2

NMPOMEKYTOYHOM aTTecTaluu

a) [lnanupyemblie pe3yJbTaTbl 00yYeHHS] U OLEHOYHBbIE CPeACTBA /Jsl NPOBeIEHUs!

HpOMe)RyTO‘lHOﬁ aTreCranmum:

CTpyKTypHBIH
PYKTYP [Inanupyemsblie
JJIEMEHT
pe3yabTaThl 00yYeHUs
KOMIIETCHIIUU

O1eHOYHEIE cpe€acTBa

IIK-4: cnoco6nocmuio npunumame KOHKpemHble mexXHUYecKue peulenus npu papadomee
MEXHO102UYeCKUX NPOUECCO8, 8bl0UPAMb MEXHUUECKUE CPEOCMEA U MEXHOI02UU C YUEMOM

IKOJI02UYECKUX NOCEOCMEUIL UX npUMernenHus

3HaTh OCHOBHbLE
Maccoobmena,
MexHuyecKue cpeocmsa u
ux pabomy,

MemoOuKu pacuemos 0Jisi
NPUHAMUSA KOHKDEMHBIX
MEXHUYECKUX PeuteHUll
npu paspabomke
MEXHONOSUYECKUX
npoyeccos u 8vloope
MEXHUYECKUX CPeOCma

npoyeccol

Ilepeuens meopemuueckux 60nPocos 013 yCMHBIX
onpocog — beced no memam u 3auema:

. [ToBepXHOCTHBIC WX TUICHOYHBIE a0COPOEPbI
. Hacapgounsie abcopOepsl

. bBapGoTakHble nau TapenbuaThiec abcopOeps
. PactiputnBaromuii abcopoep

. Cxembl a0COPOLIMOHHBIX YCTAHOBOK

. [Ipocras neperonka

. OpakiMoHHas TIEpErOHKa

. [Ipocras meperonka ¢ aeduiermarnuei

. [leperonka ¢ BOASIHBIM IapoM

10. Pextudukanus
11. Pacuer
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n aHaJIu3 pa6OTLI

PEKTU(HUKAIMOHHON KOJIOHHBI

12. YpaBHeHus pabouux JUHUNA

13. MunumanbHOE (hJIerMOBO€E YUCIIO

14. OnTumanbHOe (IIerMOBO€E YHCIIO

15. Onpenenenue yucia pabouux Tapesok

16. TennoBoil OamaHC peKTU(UKAUOHHON

KOJIOHHBI

17. ®dusndeckre OCHOBBI MPOLECCA IKCTPAKIUU
18. PaBHOBecue B OMHAPHBIX CHCTEMaX

19. PaBHOBecue B Tpex(a3HbIX cUcTeMax

20. MeTtoabl 3KCTpaKINH

21. OgHocTyIneHuaTas SKCTPaKIus

22.  MHorocTtyneH4arass  3KCTpakuus Ipu
NIEPEKPECTHOM TOKE

23. MHorocrynenuaras MIPOTUBOTOYHAS
AKCTpaKLUs

24. N3ob6paxenue MHOTOCTYIIE€HYaTO N
IPOTUBOTOYHONW  DKCTPAKIUMM HA  TPEYroJbHOU
quarpamme

25. YcTpoMCTBO 3KCTPAKIIMOHHBIX allapaToB
26. CBoiicTBa BIaXXHOTO BO3AyXa
27. OnpeneneHue yaeIbHOIO pacXoda BO3JayXa

u temia no [ — x quarpamme

28. CraTuka CylmKu

29. Kuneruka cymku. Kpusas cymku
30. MaTepuanpHblii 6a1aHC YCTAaHOBKU
31. YCTpOHCTBO CyIIHIIOK




CTpyKTypHBII

[Inanupyemele
JJIEMEHT OneHouHble CpeacTBa
pe3yabTaThl 00yUYeHus
KOMIIETEHIINH
32. KamepHble CyIIMIKU
33. TyHHENbHbIE CYLINUIKU
34. JIeHTOYHbIE CYIIWIIKA
35. IletneBble CyIINUIKU
36. bapabaHHbIC CYIIMIIKH
37. CymuiaKy ¢ KUMAIUM (TICEBI00KUKEHHBIM )
cloemM
38. PacnibuiuTenbHbIE CYIIMIKU
39. [IHeBMaTHYECKHE CYIIMIKU
40. Bakyym-cymmibHbIe HIKa(bl
41. I'peOKOBBIC BaKYyM-CYIITHIKA
42. BanboBbl€ CYyUIMIIKH
43. TepmopaaualiOHHbIE CYIIUIKU
44.  BbICOKOYAaCTOTHBIE  (JIUAJIEKTPUUYECKHE)
CYIIWJIKI
45. Cy6nuManoHHble CYILIUIKH
46. ®u3nyeckue OCHOBBI IIpoLecca abcopouuu
47. MarepuanbHblii  0ajgaHC W pacxon
abcopOeHTa
48. TernnoBoii 6anaHc yCTaHOBKH
49. CxopocTb npoiiecca abcopOouu
YmeThb paccuumuleams Ilpumepnsvle npakmuyeckue 3a0anHuA:
OCHOGHblE napamempol 1. Pacuér MHMHMManbHOTO M ONTUMAIbHOIO
npoyeccos (y1erMoBOro umMcia: CMECh CEpOyIJepos — aleTOH;
Maccoobmena U | IPOM3BOJUTENBHOCTh YCTAHOBKU MO UCXOJHON CMecH
mexHudeckux cpedcms u | F = 84100 kr/4; coctaBbl xuakoctu, Macc.nonu HKK:
AHATU3UPOBAMD ncxomHoit cMmecu xg =0,28, muctmmaara X, = 0,94,
pe3yivmamaol omux | KyooBoro ocratka Xy = 0,015;1aBneHue B KOJOHHE
pacuémos; (cpennee) 0,1 MIla
NPUHUMATND 2. Pacuér gmamerpa  KOJOHHBI:  CMECh
KOHKpemHble cepoyriepos —  aleToH;  MPOU3BOJUTEILHOCTD
mexHuueckue peuieHus | yCTaHOBKM 1o ucxomHoi cmecu F = 84100 kr/q;
npu paspabomke | coctaBel kuakoctd, wMacc.gonu HKK: wucxomnou
MEexXHOI02UYEeCKUX cmecn Xg =0,28, muctmmisata x, = 0,94, xyGoBoro
npoyeccos, evloupams | octatka Xy = 0,015;1aBnenne B KoJIOHHE (CpenHee)

mexHuyecKue cpeocmed
U MexXHONo2UL C YUEMom
OKOJIO2UYECKUX
nocneocmeutl
npuUMeHeHUs

ux

0,1 MIla

3. Pacuér xkumHeTHKM TIpoliecca MaccoOMeHa U
ONPENEIICHUE 4YHUCIa E€IUHMI] TEPEHOCA: CMECh
Cepoyriiepox  —  aleToH;  IPOU3BOAUTEIBHOCTH

ycTaHOBKH Mo ucxonHoi cmecu F = 84100 kr/y;
coctaBel kuakoctH, wmacc.goian HKK: wucxomHoit
cmecn Xg =0,28, muctmwmisata x, = 0,94, xybGoBoro
ocratka Xy = 0,015;1aBneHne B KoJOHHE (cpenHee)
0,1 MIla

4. Pacu€r KMHETHYECKOW KPUBOW U OIPECIICHHE
JNEHCTBUTENHLHOTO YHCIIa TAPEIOK: CMECh CepOyTIepo]
— aIleToH; MPOW3BOJUTEIBHOCTh YCTAHOBKH 10
ucxoxuoit cmecu F = 84100 kxr/4; cocTaBbl JKHIKOCTH,
macc.qonmn  HKK: wucxommoit cmecu x¢ =0,28,




CTpyKTypHBII

[Inanupyemele
3JIEMEHT OueHouHbIE CpeCcTBa
KOMITETEHITHH pe3ysibTaThl 00y4YeHus
muctsita Xp = 0,94, kyOoBOrOo ocTaTka Xy =
0,015;naBnenue B kononue (cpennee) 0,1 Mlla
5. Pacuér ruapaBIMYECKOro COMPOTUBICHUS
KOJIOHHBI:  CMECh  CEpoyrjiepox  —  alleTOH;
MIPOM3BOUTEIBHOCTh YCTAHOBKU IO MUCXOJHOW CMECH
F = 84100 kr/4; cocrassl )uakoctd, Macc.noiau HKK:
ncxomHo cmecu xe =0,28, muctumnara X, = 0,94,
KyOoBoro ocrarka Xy = 0,015;1aBneHue B KOJIOHHE
(cpennee) 0,1 MIla
Bnanets Haevikamu  pacuyema |lIpakmuueckue 3ad0anusn u3z oonacmu
OCHOBHBIX napamempos | npogheccuonanbHoil desamenbHOCmu '
npoyeccos Osnadenue yKa3aHHbIMU HABLIKAMU HPU
maccoobmena U | 6bINONIHEHUU CEOYIOUWUX 1a00PAMOPHBIX PadOm:

MEXHUYECKUX CPEOCm8;
HABbIKAMU 8 NPUHAMUU
KOHKDEMHbIX
MEeXHUYEeCKUX peuleHull
npu paspabomke
MEXHOI02UYECKUX
npoyeccos
maccoobmena u 8vibope
MEXHUYECKUX CPeOCmE U
MexXHoN02UU € YUEMOM
9KOJIOSUYECKUX
nocneocmsui
npUMeHeHUs.

ux

1. M3yuenue npoiiecca MeperoHKy ¢ BOJSHBIM TTapOM.
2. OmpezenieHne Yuciia €UHUIL TIEPEHOCA B MPOIECCE
peKkTH(UKAIK OMHAPHON CMECH.

3. Onpenenenue ko3 GUIMEHTa pacTpeieiIeHus pu
OKCTPAKIIUU B KUJKOCTSIX.

4. Kuneruka rporiecca CyIIKH TBEPAbIX MaTEepHAIIOB.

Ilpumepnoe H/3:
Pacuer 51 BBIOOD TapenbyaTon
PEKTU(UKAIMOHHOW  KOJOHHBI  JIJISL  Pa3/ICICHUS

OMHapHOM cMecH.
Hcxoonvie dannvie:
CwMmech:  cepoyanepoo - ayemon
IIpon3BOAUTENBHOCTD
yCTaHOBKH 10 ucxoaHoi cmecu F = 84100 xe/y
CocraBbl xuakocTi, macc.gonu HKK:
ncxoxHou cmecu x: =0,28
muctwuara xp = 0,94
KyboBoro ocratka xy = 0,015
JlaBnenue B kononHe (cpeanee) 0,1 Mlla

IIK-9: cnocoonocmuio ananuzuposams mexHu4ecKy) 00KyMeHmayuio, noooupams
000pyodosanue, 20mosums 3a16KU HA NPUOOPemeHUe U PEMOHM 000PYO0BAHUS

3HaTh

OCHOBHOE 000pyOo8anue
onsl  MAccOOOMEHHbIX
npoyeccos;

obwue  nooxoovl K
noobopy 0060py008aHus.
onsl  MAcCOOOMEHHbIX
cucmenm, aumanuszy
MexHUuyecKou
0oKyMeHmayuu,
H0020MO6Ke 3as180K HA
npuoopemerue u
pemoHm 060py008aHus

Ilepeuens meopemuueckux 60npocos K IK3ameny:
. Bunpl npouieccoB macconepenaun

. CriocoObI BeIpaskeHUs COCTaBOB (a3

. PaBHoBecue npu macconepenaue. [Ipasuio ¢a3

. ®a3oBoE paBHOBECHE

. MarepuanbHblii Oananc u paboyast TUHUS

. HammpaBnenue macconepenaun

. 3akoH nuddy3un

. Monekynsipras iupdy3ust

. KonBekTuBHBII nepeHoc

10. JuddepennuanbHoe ypaBHEHHE KOHBEKTHBHOM
muddy3un

11. Mexanu3m mpoiiecca MaccorepeHoca

12. YpaBHeHHEe MaccooT1a4uu

O 00 1N DN K~ W —




CTpyKTypHBII
3IEMEHT
KOMIIETEHIINH

[Inanupyemele
pe3yabTaThl 00yUYeHus

OneHouHble CpeacTBa

13. ITomo6ue mporieccoB mepeHoca Macchl
14. YpaBHeHue macconepeiauu
15. 3aBHUCHUMOCTD MEXKY
MaccoOT/ayu U Maccorepeaadn
16. [IBr>xyIiasi cuiia mpoieccoB Macconepeaadn
17. Yucno enunmIl mepeHoca

18. Onpenenenue yncia eAMHULL IEPEHOCA

19. BeicoTa enunuil nepeHoca

20. Koadduruent odorameHus
21. BausHue mnepeMelnBaHUs
JBUKYILTYIO CUITY

22. Pacuer OCHOBHBIX pa3MEpPOB MacCOOOMEHHBIX
anmnaparoB

23. Pacuer nuameTpa ammapara

24. PacyeT BBICOTHI ammapara

25. I'padoaHamuTHYECKHI pacyeT YuCiIa CTyNeHeu
Maccorepeiayn

26. duznveckrie OCHOBHI Mpoliecca abcopOuuu

27. MarepualibHbIH OanaHc U pacxo abcopOeHTa

28. TennoBoii 6aaHC YCTaHOBKU

29. CxopocTs mpoiiecca adbcopOruu

30. YerpolicTBo aOCOpOIIMOHHBIX anmnapaTtoB

31. Pextudukanus

32. Pacuer u aHanu3 pabOTHl PEKTU(DUKALUOHHON
KOJIOHHBI

33. YCTpOiCTBO AKCTPAKIIMOHHBIX alapaToB

34. YcTpoHCTBO CYHIMIIOK

koddpurmenTamu

Ha CpEIHIOI

VYmMmern

aAHAIU3UPOBAamMs
MEXHUYECKYVIO
00Ky MeHmayuio
OCHOBHOE
obopyoosanue
MACCOOOMEHHbIX
npoyeccos;
noooupams
obopyoosanue
MACCOOOMEHHbIX
cucmenm,
3aa6Ku
npuoopemerue
pemonm 060py008aHus

Ha

oA

o

20mMoeBeuntsb
HAa

u

Ilpumepnoe npaxmuueckoe 3a0anue 0,14 IK3AMeEHA:
Pacuér rumpaBIM4ecKoro CONMpPOTUBIEHUS KOJIOHHBI:
CMECh CEpOYIJepO] — alleTOH; MPOU3BOIUTEILHOCTD
ycTaHOBKM Mo ucxonHoi cmecu F = 84100 kr/y;
coctaBel kuakoctH, Macc.gomum HKK: wumcxomHoi
cmecn Xg =0,28, muctmmisata X, = 0,94, xyGoBoro
ocratka Xy = 0,015;1aBneHne B KOJOHHE (cpenHee)
0,1 Mna.
Ipumepnuiit
3auamui:
I. Pacuér MHUHUMaAJIBHOTO
¢iermoBoro yucia.

2. Pacuér nuamerpa KOJIOHHBI.
3. Pacuér kuHeTMKM Tmpolecca MaccoOMeHa u
orpezieNieHue Yncia eTUHUL TepeHoca.

4. Pacuér KMHETHYECKONM KpPUBOM WU OIpEAEICHUE
JIEUCTBUTEIILHOTO YKCIIa TapeJIoK.
5. Pacuér  ruapaBIM4YECKOrO
KOJIOHHBI.

nepevueHsb mem npaKkmu4ecKux

n OIITUMAJIBHOT'O

COIIPOTUBJICHUA

Brnaners

Hasvikamu noobopa
OCHOBHO20
060pydosanus 0
MACCOOOMEHHBIX

Ilpakmuueckoe 3a0anue u3 obnacmu

npogheccuonanvHoil desameabHoCmu:
Ilpumepnoe H/13:

Pacuer 51 BBIOOD Tapenb4yaTon




CTpyKTypHBII

[Inanupyemele
AJIEMEHT OreHOUHBIE CPEACTBA
pe3yabTaThl 00yUYeHus
KOMIICTCHITIH

cucmem u aHanu3a PEKTH(HUKAIMOHHON  KOJIOHHBI  JUISI  pa3/eiCHUs

mMexHu4eckou OMHApHOM CMECH.

0OKyMeHmayuu Ha He2o. Hcxoonvie dannvie:
Cwmech:  cepoyanepoo - ayemon
[Tpon3BOAUTENLHOCTH

yCTaHOBKH 110 ucxoauoit cmecu F = 84100 xe/y
Cocranl xxugkocTi, macc.goau HKK:
ncxoxuou cmecu xg =0,28
muctwiurara xp = 0,94
KyboBoro ocratka xy = 0,015
JlaBnenue B kononHe (cpeanee) 0,1 Mlla

0) Ilopsanoxk mpoBeJeHUs] NMPOMEKYTOYHON aTTeCTALMH, NMOKA3aTeJIH U KPUTEPHH
OlleHUBAHUS:

[TpomexyTouHas aTTecTalys Mo JUcHUIUIMHE «MaccooOMEHHbIE MPOLECChl XUMHUECKON
TEXHOJIOTUM» BKJIIOYAET TEOPETUYECKHE BOIPOCHI, IMO3BOJIAIONINE OLICHUTh YPOBEHb YCBOCHUS
00yyaroIMMUCs 3HAHUHM, U MPAKTUYECKUE 3aJlaHMsl, BBIABISIONINE CTENEHb C(HOPMUPOBAHHOCTU
YMEHUH U BIaJICHUH, TPOBOJUTCA B (hOpME IK3aMEHa,.

OK3aMeH IO JaHHOM TUCLMIUIMHE MPOBOJUTCA B YCTHOW (opMe MO 3K3aMEHAIMOHHBIM
OuneraM, KaXAblii M3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOMIPOCA U OIHO IMPAKTHYECKOE
3ajlaHue.

IMoka3aTeu U KPUTEPUHU OLleHUBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIMYHO» (5 6amioB) — 0Oyyarommicss 1eMOHCTPUPYET BBHICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETECHIMI, BCECTOPOHHEE, CHCTEMAaTH4YeCKOe W TIIyOOKOe 3HaHWe
y4eOHOro MaTepuasia, CBOOOJHO BBINMOJHAET IMPAKTHUECKUE 3aJaHMsl, CBOOOIHO ONEpUpYyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUSX TTOBBIIICHHON CI0KHOCTH.

— Ha OILIEHKY «xopomo» (4 Gamna) — oOyuaromuiics AEMOHCTPUPYET CPEIHUN YpPOBEHb
c(OPMHUPOBAHHOCTH KOMITETCHIIMH: OCHOBHBIC 3HAHMS, YMEHHS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAUUTENIbHbIE OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU aHATUTHYECKUX Ollepalusix, HepeHoce
3HaHUH U yMEHUI Ha HOBBIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OICHKY «YIOBJIETBOpPUTEJIbHO» (3 ©Oamia) — oOydyarouuiicss JEeMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIIMNA: B XOJ€ KOHTPOJBHBIX MEpPONPUATHN
JIOMYCKAIOTCS OLIMOKM, MPOSIBISETCSI OTCYTCTBHE OTAEIbHBIX 3HAHUM, yMEHUI, HaBBIKOB,
00y4aromuicsl WCTIBITHIBACT 3HAYUTEIbHBIE 3aTPyIHEHHS TPH ONEPUPOBAHUH 3HAHUAMHU U
YMEHUSIMH NP UX NIEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OLIEHKY «Hey/10BJIETBOPUTEJIbHO» (2 6aia) — o0yJaroluiicss 1IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHYECKOro MaTepHaja, JOMYyCKaeT CYHIeCTBEHHbIE OLIMOKH, HE MOXKET
MI0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1aY.

— Ha OILICHKY «HEyAOBJIeTBOPHTeabHO» (1 Oamn) — oOydaromuiics HE MOXKET MOKa3aTh
3HaHUS Ha YPOBHE BOCHPOHM3BEACHUS M OOBSICHEHWS HWH(POpPMAIMK, HE MOXKET II0Ka3aTh
MHTEJUIEKTYaJIbHbIC HaBbIKU PEIIEHUs MPOCTHIX 3aj1au.

IMoka3aTeu ¥ KPUTEPUHU OlIEHUBAHUS 3a4eTa:

- JUIS TIOJIyYEHUS! «3aumenoy 1o TUCHUIUTMHE 00yJaroIuics JOJDKEeH M0Ka3aTh 3HAHUS Ha
YPOBHE BOCIIPOM3BEICHHUS M OOBSCHEHUs MH()OPMAINK, UHTEIUICKTyalbHbIC HABBIKH PEIICHUS
NPOCTHIX 3371a4;

- 17151 TIONTYYSHHST «He3aumenoy 110 TUCIIATUTHHE 00YJaIoNIHiics He MOXKET TI0Ka3aTh 3HAHUS
Ha ypOBHE BOCIPOU3BENCHHS U OObsCHEHHs HH(POpMAIMM, HE MOXET II0Ka3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3aj1au.




